Improving elderly people's balance ability through pilates which may be easily applied in ordinary life is considered an important intervention method for elderly people. Therefore, this study examines the effects of pilates training on elderly people's static and dynamic balance abilities and provides clinical data to improve this ability.
elderly people's muscle strength and improve their balance and gait velocity. Low-level aerobic exercise has been found to be effective in enhancing the muscle strength, flexibility, and balance of elderly people staying at home (Shumway-Cook et al., 1977) , and postural control ability significantly improved in a group taking part in a balance exercise program for 6 months (Carmeli et al, 2003) .
The ability to maintain balance and stability is a necessity for active humans. Balance is largely divided into static balance and dynamic balance. Static balance refers to the ability to maintain balance during postural maintenance by keeping the center of gravity within the base of support. Dynamic balance is the ability to maintain balance when the body moves and to maintain a desired posture by keeping the center of gravity within the base of support during body movement (Shumway-Cook and Wollacott, 2011) .
Pilates, created by Joseph H. Pilates in Germany around
1920, is a system of performing aerobic and muscle strengthening exercises together. It is known to effect body shape correction through improvements in muscular flexibility and joint range of motion (Anderson and Spector, 2000; Lee and Rachel, 2005) . In pilates, abdominal muscles, muscles surrounding the spine, gluteal muscles, and muscles surrounding the pelvis are considered to be "core,"
and these muscles engage in the functional stability of the trunk (Aladro-Gonzalvo et al, 2012) . When the core is strengthened, stability of the waist and trunk and stability under dynamic situations may be enhanced (ShumwayCook and Wollacott, 2011) . Kloubec (2010) noted that application of pilates exercise twice per week for 12 weeks significantly ameliorated muscle endurance, flexibility, balance ability, and postural control (Kloubec, 2010) . Queiroz et al. (2010) observed changes in activity of the external oblique abdominal muscle and the gluteus maximus muscle while performing pilates exercise in a quadruped position and reported that activity of the two muscles increased with improved balance ability; this improvement was suggested as having a positive effect in preventing a fall.
Studies have examined lower limb strengthening training, ankle strategy exercises, and proprioceptive motor control programs in order to improve elderly people's balance ability (Shumway-Cook et al., 1997; Karlsson et al., 2013; Gras et al., 2004) , but research on improving balance ability through pilates has been lacking. Enhancing elderly people's balance ability through pilates, which can be easily applied in ordinary life, is considered an important intervention for elderly people. Accordingly, this study examines the effects of pilates exercise on elderly people's static and dynamic balance abilities and provides clinical data for enhancing this ability.
Ⅱ. METHODS
This study measured static and dynamic balance abilities of 19 elderly subjects after applying a 8-week pliates training program to them. The study methods are as follows.
Research subjects
The subjects of this study were 19 elderly people residing in a long-term care hospital located in Yongin City. 
Measurement Tools and Methods
(1) Pilates exercise program
The pilates training level was set so that the rating scales of perceived exertion were 13 to 14 in consideration that the subjects were elderly people. An adaptation period was incorporated so subjects could learn the motions and their order before the initiation of the experiment. Training was conducted after the adaptation period ended. The pilates program was applied three times per week for 8 weeks.
The methods by Emery et al.(2010) and Park et al.(2011) were modified and used for the training program. Table   2 displays the specific content of the pilates exercise program.
(
2) Timed up and go (TUG) test
The TUG test is a testing method to swiftly measure basic mobility and balance; it measures the time taken to walk 3 m from a sitting position, return, and sit in the chair again (Podsiadlo and Richardson, 1991) . Prior to measurement, the testing method was explained to the subjects and the researcher demonstrated how to perform it. Measurement was taken after exercises were performed two to three times.
(3) Tandem walk test (TWT)
The TWT is a method to measure dynamic balance ability and a tool used to measure balanced gait and lower limb mobility (Mallinson and Longridge, 2008) . Prior to measurement, the testing method was explained to the subjects, and the researcher demonstrated how to perform it. Measurement was taken after exercises were performed weeks after the experiment, a paired t-test was conducted.
All significance levels to verify hypotheses were set at α=.05.
Ⅲ. RESULTS
Changes in Dynamic balance ability after the pilates exercise
There were significant changes in the results of the TUG test and TWT 8 weeks after the pilates exercise (p<.05) ( (Latey, 2002) .
Deep muscles composing the trunk include the transverse abdominis, multifidus, internal oblique, paraspinals, and pelvic floor. Such muscles support the lumbar spine and stabilize the trunk (Donald, 2009) . Seok et al.(2013) reported that 6-week pilates exercise significantly improved lumbar flexibility and muscle strength, and Kim (2010) also found that 12-week pilates exercise strengthened lumbar muscles, significantly increasing their stability. When lumbar muscle stability is enhanced, balance ability during postural maintenance or movement is improved (ShumwayCook, 2011). They also heighten dynamic stability of the body and can be strengthened through pilates (Akuthota and Nadler, 2004) . These reasons explain the significant changes that occurred in the TWT results after the pilates exercise in our study.
The TUG test is an easy method to measure functional mobility; it can test functional movement in a small space without special equipment or training and is frequently used to measure dynamic balance (Jessup et al., 2003) . The TUG time of normal adults without neurological damage is less than 10 sec (Podsiadlo and Richardson, 1991) , while the TUG time of normal males in their 60s ranges from 8 to 13 sec (Steffen et al., 2002) . Podsiadlo and Richardson (1991) reported that when TUG time was 14 sec or longer, the risk of a fall increased and when it was 30 sec or longer, moving was not possible and therefore outdoor movement alone was impossible. Lee et al.(2010) In the present study, there were significant changes in the COP area and medial-lateral displacement among the static balance ability elements after the pilates exercise.
Yoon ( There are some limitations that need to be considered when interpreting the results of this study. The results cannot be generalized to all elderly people as the number of subjects was small and their diverse physical characteristics were not sufficiently taken into account. In addition, the present study did not include those with chronic disease and could not exclude the effect of elderly people's chronic degenerative physical characteristics.
Therefore, future research to study the association between physical characteristics and functional levels of the elderly needs to include a larger number of subjects and to reflect their individual characteristics.
Ⅴ. CONCLUSIONS
The pilates program was applied to 19 elderly subjects 
